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feature is extremely valuable, and may he used cither in conjunction with tracer control or independently of it.
In the production of'progressive dies the impression can be reproduced frorr a template under tracer control, and correctly spaced in relation to other imprW siuns, holes, and plugs by means of the precision locating attachment. Without change of set-ups, holes "may be located and bored. The various impressions of multiple-impression dies can be reproduced from a simple unit master with spacing accurately controlled by this attachment.                               " '
A variety of work may be done by the nse of the attachment without relationship to tracer control. In general jig and fixture work the locating of holV bosses, slots, and various milled surfaces is accomplished rapidly and accurately' and the necessary drilling, boring, and milling operations may be performed 6n the machine without change of set-up after each location is obtained.
The" attachment consists of a specially graduated precision vernier scale carried by the horizontal table and another carried by the vertical slide. A vernier is mounted to slide easily along each scale and may be read to 0-001 in. Set tin'* is made by lining up sharply drawn graduations on the scale and vernier with the aid of a fine-pitch screw. It is greatly facilitated by a ten-power flat-field inagni-iving glass and a built-in reading light. Another delicate screw adjustment fur moving the scale relative to the vernier enables the operator to place his initial set at an even inch, and thereafter read his decimal direct from the print and set the vernier accordingly without the addition or subtraction of decimals in determining successive locations. The operation of setting the vernier does not entail any movement of the machine or work, but simply the movement of an easily adjustable instrument. Therefore it may be accomplished to a high degree of precision.
After the correct setting of the vernier has been made, the machine is moved toward location by merely snapping a switch. When the vernier slider touches a contractor held in a fixed position on the machine, the movement automatically stops. The spindle is then in location-.
The precision of this device is independent of the condition of the lead screw nut, or other moving parts, and its over-all accuracy is within the limits necessary for a wide range of precision boring and milling operations.
Occasionally it is necessary to produce two pieces which are identical except that one is a right and the other a left. Where an off shape is involved it is extremely difficult to obtain perfect symmetry by ordinary hand methods, either in the dies themselves or in the master to be used on a Keller machine'. A right and left fixture is available for use with the Keller machine, by which both dies can be cut from a single master. In the process of cutting a left from a right, the master is mounted on a slide which moves synchronously with the horizontal travel of the machine, but in the opposite direction, resulting in mechanical accuracy of reproduction.
The Keller machine is frequently used for taking heavy preliminary cuts, and the furrows thus caused are machined out on the planer, shaper, or miller. Both layout work and fitting may be almost eliminated by using the Keller machine for finishing purposes, when blanking or raising tools having known formulas are to "be made. In the case, for example, of a blanking tool, a template of thin steel should be made to component size for the die opening, the size of the sheet being the same size as the die required. Centre lines at 90-degree axis should be marked on. The ^unch template, also with the centre lines marked on, should be made a perfect fit into the die template, tested over a light-box, with the centre lines coinciding. The die steel, ground on both faces, with both centre lines marked on, is secured on the Keller platen mounted on packing blocks. The die. template is secured above it. It is also mounted on packing blocks, with the centre lines on the die steel and template in alignment. The die may then be machined in one cut, and on removal from the machine may be finished on a filing machine with the table tilted 1 degree to give a cutting edge." The punch steel is then secured on the Keller platen with the punch template above it, and with the centre lines in alignment. The punch may now be machined in two or more cuts, the cutting clearance between the punch and die being catered for by a variation of the diameters of the contouring pilot and the cutter. The amount of clearance should be equal to 5 per cent, of the metal thickness for soft brass, and 6 per cent, for hard brass and mild steel.